Graphing Parent Functions & Transformations Notes
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On page 1.1, graph the following functions and sketch each graph with a minimum of three points. Write the three coordinates in
an x/y chart. Then, state why you chose those three points.

1. f(x) = x 2. fix)=x2 3. f(x) = |x] Vx 5. f(x) =x3
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On pages 1.2-4.1, move the sliders and describe what is happening to the whole graph as they change.
1.2 description:

2.1 description:

3.1 description:

4.1 description:

What is happening to the parent functions x/y chart for each letter? Be specific!!
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On page 5.1, the parent function of f(x) = x? is graphed. On f2{x), change the c—value to positive integers, negative integersand
fractions and describe what it is doing to the graph. Look at the table and discuss what is changing from the parent function x/y
chart.
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What is happening to the parent function x/y chart for ¢? Be specific!!
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Write a rule for c.
c:




This is the standard form of a graph. All you need to do is change the exponent or grouping symbol for each graph. The important
part is understanding what a, ¢, h and k do to the parent function. f{x} = a{c{x—h}}+k

So now with our rules, we can graph any function no matter what the parent function is. With your partner you will ook at each of
the functions and describe how the graphs are changing in reference to the parent function in terms of x and y.

1) f(x) = ~{(x=3)% + 2

2) f(x} = 2{x+1)* -1

3) fix)=y2(x— 1)+ 5

4) f(x)=-3|-2(x +2)| - 2

Now we are going to graph these by hand.
1) 2) 3) 4)

&7y &.87 Ty 6.67 Ty 667 Ty

19

A

Parent x/y

By yourself, graph the following function: f{x} = 2(—{x+1})?~3

new x/y

6,67
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Parent x/y

new x/y

Parent x/y

new x/y

Parent x/y

new x/y

So, here is the equation of an exponential function with the parent functions x/y chart given. Graph the function with the

f(x)=3-2%*1 — 2
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Horizontal & Vertical Shifts WS ':) Date:

Sketch a graph of each function using the three critical points.

1. F(x)=x? 2. F(x) =|x| 3. F(x) :\/(3?)- 4. F(x)=x° 5. Fx)=x
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Describe in words how the parent function is moving.

6 Foo-x32-2 YX'9 4+ 2 L\A)‘Si -2

7. F(x)=|x + 1| — 1 -\ -\
8 F(x)=VX_2+4 + 7 ¥ U4
9. F(x)=x>+4 ¥ Y
10. F(x)=x -1 -]

State the parent function and graph the three critical points. Then with another color move the points according
to the transformation and graph it.

11. Fx) = (x +2)* -1 12. F(x) = |x + 3]+ 2 13, Fx)=vx =1 -1
parent X 5 parent l X ‘ parent | X




14. F(x)=x*-3 15. F(x)=x-5 16. F(x) =|x + 4|+6
T
parent % parent x parent { X \
L
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Another parent function that we will see in a later chapter is f(x) = a*, where a is a number. This is called an
exponential function. The three critical points for this graph are (-1,%), (0, 1) and (1, a). For the parent

up or down the asymptote has to move the same amount. So, take a look at the following function and graph it
according to the transformation rules we learned today.

17. F(x) = 25243
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Sketch a graph of each function using the three critical points.

1. F(x) =|x| 2. F(x) =/(x) 3. F(x)=x° 4. F(x) =x 5. Fx)=x

F l I ! |
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Describe in words how the parent function is moving.

6. F(x) =2 (x~1)* +3 'St o4\ %\5 L x 2 xR

7. F(x) = 12(x — 1| + 2 x5 1) X 2

8 F(x)= -2V ¥3—1 -3 x-2 =)
9. F(x)=—x-2 x-\ -2
10. F(x)=x +2 + )

State the parent function and graph the three critical points. Then with another color move the points according
to the transformation and graph it.

11, F(x) = -2(x - 3) +1 12. Feo) = [+ 3) 13. F(x)=—2(x + 2) =3

parent parent parent
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14. F(x) =x* +3 15. F(x)=x +3 16. F(x)=—2|—(x + 3)|-4

parent parent parent

17. Make up your own function with transformations and then write out a description of how to graph it.

fix)=




1. Describe the transformations to the parent function. Write the equation of the transformed function.

MOV LD rig‘ﬂtﬁ

What mathematical evidence allows you to conclude this?

X's: +3

Yarent: f(x) = x*

-1 0

X
1 0

Transformation:

2 3

1

X
v 0

2. Describe the transformations to the parent function. Write the equation of the transformed function.
What mathematical evidence allows you to conclude this?

Parent function:

6.677v

-10

Transformation:

%Od - (X“B)Z—

6.67 v

-10




3. Describe the transformations to the parent function. Write the equation of the transformed function.
What mathematical evidence allows you to conclude this?

Parent: f(x) = Vx
o 1 |4 %\5 DS 5 | 0= 5

0 1 2

s

Transformation:

Jo i Tt %b(\: O K

3 6

)

4. Describe the transformations to the parent function. Write the equation of the transformed function.

What mathematical evidence allows you to conclude this? _ \r‘;("
Parent function: Transformation: \ﬁ
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-10 1 10 -10 1 10
-6.67 6.67




5. Describe the transformations to the parent function. Write the equation of the transformed function.
‘What mathematical evidence allows you to conclude this?

Parent: f(x) = |x]|

-1 0 1

1 0 1

Transformation:

X -1 0 1

3 0 3

3‘63 oz)
hx)= 3 X|

=5

6. Describe the transformations to the parent function. Write the equation of the transformed function.
What mathematical evidence allows you to conclude this?

Parent function:

. 6.67 ) v
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7. Describe the transformations to the parent function. Write the equation of the transformed function.
What mathematical evidence allows you to conclude this?

Parent function:

Transformation:

. 1 'f 1 hh} —%
10 M 10 10 1 10
6167 6.68 |

8. Write the function with the following transformations. How do you know your equation is right?
Parent: f(x) = x*

Reflection over the y-axis ® ~\ C

5
Horizontal stretch of 3 o | C % (X> - ‘jg (x + 2 ) > B

shiftleftof2 ¥ 2 \ K
Shift up of 3 .}.Su
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Sketch a graph of each function using the three critical points.

1. F(x)=|x| 2. F(x) =/(x) 3. F(x) =x2 4. F(x) = x 5. F(x) =x°

-
|

Describe in words how the parent function is moving.

\ {
WS a2 4+

6. F(x)=2 (x-1)2+3 y‘iy. 41

7 Rm=l2G-Di+2 XD = 4| - L{\)“i’)i* A

8. F)=-220TT3-1 X 5 — A {Vi‘;\’i e -2 —|
9. F(x) =-x>-2 S "“if}f%iw”“\ e
10, F(x) =x +2 XES"; ’\V,B‘?')T + 2

State the parent function and graph the three critical points. Then with another color move the points according
to the transformation and graph it.

11, F(x) = -2(x - 3)° +1 12. F) =[x + 3)|-1 13. F(x) = —2(x + 2) -3
parent X 5 parent iy ) parent \ ¥
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15. F(x) =x +3 16. F(x) =—2|—(x + 3)|-4

parent Y parent | X ]
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17. Make up your own function with translations and then write out a description on how to graph it.

flx) = W5(+~L [ X - Zh -4y

X'5. xD 1 Lf\)[%f XA -4y
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A) Give the parent function.

B) Draw the general shape of the parent function.

)
C) Describe and write the transformations.
)

D) Describe how to graph.
E) Graph.

1. f(x) = 2|x — 2|+ 3

parent function \

Ya
%
5

Up 5 Down

v

o

i

—

Right 2 )

Left

Reflection

Vertical shrink z
Vertical stretch Z

Horizontal shrink

Horizontal stretch

=Z2(x—72)3
3. f(x) = 2 (x 32) 3
parent function x

Up Down Q,)

Left Right 2-...

.
Reflection _X_:__NI\ 5

o7

ol

x‘?

(2,
Vertical shrink

Vertical stretch %

Horizontal shrink

Horizontal stretch

5. f(x) =4(—(x=3))* -4

parent function x$

Up Down L%

Left Right

—dn

-10

refiection LA~ QAN \S T T |

Vertical stretch

Vertical shrink &2

Horizontal shrink

Horizontal stretch

Name
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2. f@) =z +3)| -4
parent function 5
Up Down L“ >
= - gusi®
Left 2) Right = nlill
5
Reflection
16
Vertical shrink
Vertical stretch
Horizontal shrink
Horizontal stretch l
4. f(x) = —2(3(7': 2)2 +1 Ya
10
parent function x 4
Up \ Down 5
Right (Z. ’ R
» 10 -p D 10
Reflection M\s . X
' 5
Vertical shrink ﬁ
Vertical stretch 2" +6
Horizontal shrink
Horizontal stretch
y
6. f(x) =3(x+2)3+1 1
parent function,_X___ ‘ -
5

Up ‘ Down

Left t Right

Reflection

Vertical shrink %

Vertical stretch __. 2

Horizontal shrink

Horizontal stretch
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7. f(x) = —2Vx ¥ 1+ 3 8. f(x) =1V2x + 4 —10
parentfurétion é parent function )‘ z 5
Up Down Up l,\ Down
Left \ Right -1C : =b 5 10 Lot Right -10-=b ] 1
Reflection M\S - 5 efiection t
Vertical shrink j‘ 10 Verticai shrink __ O
) ' !
Vertical stretch 2- Vertical strétch [ ! {
Horizontal shrink Horizontal shrink ‘l 2—-
Horizontal stretch i
Horizontal stretch
Graph the piecewise function.
3x—2, «x=>1 —2(x—-2)2+1, x<3
9. X) = { 10. X) = { )
f&) Vvx+3+1 x<1 @) -1, x =3
yll »
10 18
5 5
] : ’ — T v 7 > R - ; . ;x
5 5
16 40
o a3 < —lx+2/+1 x<-1
11. f(x) ={ 2x=3)°+ 1 x=2 12. f(x) = -2, ~1<x<3
—2x — 3, x> 2
X, x=3
y r'S 3 y -5
4 Q . 4 0
5 5
R rym 0 o - 10 %
5 5
o 10




